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Abstract 
Knowledge, as well as knowledge gaps about the oceans, shape the ways that humans govern 
these spaces, which are often beyond direct human observation.  Like other frontiers in Western 
historiography, the ocean is susceptible to imperialism, anthropocentrism, and resource-driven 
global capitalism. However, it is also a site of possible alternatives to these dominant approaches 
because it is relatively ‘undergoverned’ in comparison with land, and its material features can 
present challenges to enclosure and commodification. What then, is the role that knowledge 
plays in influencing ongoing tensions among extraction, conservation and intergenerational 
justice in the oceans? We offer three epistemological lenses that each focus, disperse and enrich 
understanding of the knowledges pertaining to ocean spaces and governance. First, we examine 
the role of proprietary data in shaping contemporary resource extraction and accompanying 
regulatory and conservation debates in the deep seabed. Second, we consider emerging new data 
technologies and accompanying visualization techniques that aim to democratize oceans 
governance by making knowledge about oceans and processes on and in them widely available. 
Finally, we consider decolonized, anti-anthropocentric knowledges about ocean spaces, ‘nations’ 
and accompanying relationships and responsibilities. In doing so, we identify a disparate array of 
knowledges -- that we conceptualize as an epistemological frontier -- as central to the future of 
oceans presently beyond full incorporation into capitalist circuits, but increasingly within their 
sights.  
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The oceans are often typified as riddled with ‘knowledge gaps’ and as under-researched relative 
to terrestrial space. Only 0.04% to 4% of total research dollars worldwide goes to ocean science, 
a pattern that has led humanity to know more about Mars than about Earth’s oceans 
(Intergovernmental Oceanographic Commission, 2019). Knowledge gaps in Western scientific 
understanding of the oceans are frequently implicated in the so-called ‘ocean crisis’, based on the 
assumption that what ‘we’ know about oceans and how ‘we’ govern them are inextricably 
linked. For instance, in describing the rationale for the upcoming United Nations (UN) Decade of 
Ocean Science, Visbeck (2018: 1) argues that the vast volume of oceans is ‘neither fully 
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observed, nor adequately understood’, and that enhancing understanding is critical to ocean 
governance.  
In this chapter, we think about how current knowledge and knowledge gaps in human 
understanding of the oceans are co-constituted with governance of spaces beyond direct human 
observation. In doing so, we conceptualize knowledge as part of an epistemological frontier 
defining contemporary attempts to harness the ocean and its resources (see also, Havice and 
Zalik, 2018). We thus use the notion of a ‘frontier’ in this chapter in two ways. First, the oceans, 
particularly the high seas and deep marine zones, are often described as the last planetary 
frontier; a metaphor which uncritically divides the human from ‘wilderness’ and leaves ‘the 
frontier’ as a boundary that remains intact and out of human reach. In western historiography, the 
frontier develops and is conquered through imperialism and resource-fueled global capitalism, 
processes that are informed and made through epistemological tools such as cartography and 
surveying. The application of these tools help to make ‘terrain’ ripe for civilizing and human 
dominance (e.g., Elden, 2010). Frontiers combine commodity-formation with cultural and 
territorial control to make a range of natural and social processes available for appropriation. 
Second, frontiers are zones where a range of interest groups and agents, with varying degrees of 
power, seek to implement scientific and technological knowledge to reshape political, economic, 
social and ecological relationships in their interests (Peluso and Lund, 2011; Vandergeest, 2018). 
At resource frontiers, no single institution or actor exercises political authority, though the 
already powerful are clearly at an advantage in shaping political-economic, social and 
environmental dynamics.  
Below, we focus on epistemology as a frontier in and of itself, and as a foundational element of a 
broader notion of ocean frontiers: marine zones that are presently beyond full incorporation into 
capitalist circuits, but increasingly in their sights (e.g., Silver and Campbell, 2018). We are 
interested in the role that knowledge plays in shaping ongoing tensions between attempts to 
enhance extraction and conservation of ocean spaces through governance processes that might 
involve enclosure or commoning (Tladi, 2011). Governance, we define broadly as combinations 
of actors, institutions, legal processes, political economy relations and knowledges involved -- 
directly or indirectly -- in environmental decision-making (Bridge and Perrault, 2009). We 
recognize the emergence of governance in relation to the rise of neoliberal ‘flexible regulation’ 
where corporate and NGO activity is to complement more traditional state- and interstate 
environmental decision making, and which progressive forces hoped would remain open to de-
colonial possibilities. We find resonance in these tensions with a guiding principle of maritime 
law that emerged through the United Nations Convention on the Law of the Sea (UNCLOS): that 
of the common heritage of (hu)mankind, which is among the key equity principles in 
international law (Okereke, 2008; Our Common Heritage, 2018).  
The slow socio-ecological violence (Nixon, 2011) arising from anthropocentric and terrestrial 
approaches to oceans governance in part arises from thinking oceans as ‘external’ to human and 
terrestrial worlds. Yet thinking about human attempts to harness ecologies in the deepest parts of 
the oceans and the seabed requires attention to the knowledges being developed, deployed, or 
overlooked in shaping the contemporary oceans. In the contemporary era, new technologies are 
revealing ocean space, more than human natures and human activity in the oceans in forms 
previously impossible. Such new forms of knowledge hold promise for future conservation, and 





and commoning in oceans governance (Havice et al., 2018). However, there is also the risk and 
potential that new forms of knowledge are produced around and in relation to human extractivist 
agendas and are privatized and utilized to enclose the oceans as resource frontiers (Coumans, 
2018; Zalik, 2018). Furthermore, some knowledges and ways of knowing are completely 
excluded from or outside of dominant oceans governance relations. Thus, we use this chapter to 
consider if knowledge generation at epistemological frontiers reinvigorate, ignore or negate the 
principle of ‘common heritage’ upon which States -- led by the Global South -- sought to base 
20th century ocean jurisprudence via UNCLOS. This requires attention to the historical origins, 
legacies and power relations that form the epistemological foundations of human approaches to 
governing the oceans.  
In what follows we offer examples of three epistemologies prosecuting, or essential to 
understanding, dynamics in oceans governance. First, we discuss how Cold War-era proprietary 
knowledge concerning the oceans, held in part by firms affiliated with state militaries, has 
shaped contemporary resource extraction and regulatory debates over mining and conservation 
of the seabed. These are playing out at the International Seabed Authority (ISA), the UNCLOS-
established entity that oversees seabed mining in areas beyond national jurisdiction. We then turn 
to how organizations that develop ‘new data technologies’ employed in contemporary Western 
science make information on the oceans available in novel forms. We examine new data 
technologies as a new frontier for ocean knowledge that is presumed to lead to better governance 
by rendering oceans and human activity in them visible to all, and thus subject to human 
governance. These hold potential to democratize oceanic knowledge, and in turn governance, 
while also reifying knowledge produced by specific scientific entities. Finally, following from 
this, we consider the vital place of decolonized knowledges. We explore how Indigenous 
epistemologies and ontologies, as well as the knowledge of more-than-humans in the oceans, sit 
external to human-imposed governance, yet within ideas of the common heritage of humankind. 
Drawing on the case of sound pollution, specifically how the more-than-human knowledge 
possessed and transferred is disrupted through industrial activity, we examine what is at stake 
when such knowledges are overlooked.  
 
Privatizing knowledge: proprietary data and the deep seabed 
 
The ISA is a UN-agency created and mandated under UNCLOS to manage the seabed beyond 
national jurisdiction, a zone known in international law as the ‘Area’. The ISA oversees seabed 
mineral mining, and in principle hydrocarbon and other seabed resource collection, beyond 
national jurisdiction. In the 1970s as UNCLOS negotiations unfolded, interest in deep sea 
minerals mining was considerable, but with the global economic downturn of the 1980s, interest 
waned. However, at the turn of the millennium and with mineral commodity booms, a rush 
toward mining the deep seabed once again has been reinvigorated, in part now to gain access to 
minerals and rare earths as inputs for emerging and purportedly less carbon-intensive, 
technologies. As of the end of 2019, the ISA had granted 30 contracts for exploration to firms 
sponsored by ISA member states. These are located in seven regions of the Area where seabed 
mineral mining in polymetallic nodules, polymetallic sulfides, or cobalt rich crusts is considered 





exploration contracts have been allocated.2 However, the ISA has not granted any extraction 
concessions in the Area and the body is currently developing a code to guide exploitation. 
Knowledge about minerals and other dimensions of the deep oceans are central to the future of 
extractive practices on the seafloor. 
 
Informed by the principle that emerged through UNCLOS negotiations asserting that the 
international seabed is the ‘common heritage of (hu)mankind’, the Global South states (NIEO G-
77) advocated for information and technology transfer on the Area’s ecology and potentially 
minable resources. The objective here was to promote redistribution of knowledge and power 
from military and capital centers in the Global North/First & Second World.  Information sharing 
was also to include the technologies developed to harness those resources, in particular seabed 
minerals. By the time UNCLOS was ultimately ratified in 1994, the same year the World Trade 
Organization came into effect, the common heritage principle that shaped the ISA was 
overshadowed by the neoliberal agenda associated with the ‘Washington Consensus’. Thus, the 
terms of the UNCLOS implementing agreement on Part XI of the Convention pertaining to the 
creation of the ISA, specifically favored ‘market principles’ in the governance of the Area. The 
Implementing Agreement, as such, underscored the protection of ‘pioneer investors’, states and 
their firms (parastatal or private) which had undertaken research in the Area during the Cold 
War, prior to UNCLOS coming into effect. The negotiations over pioneer investor protections 
continue to favor the activities that certain states and firms conducted prior to UNCLOS 
ratification; these were permitted under the ‘reciprocating agreements’ negotiated largely in 
secret (Hayashi, 1989, 2005). Among the most important pioneer investors was the conglomerate 
OMCO (Oceans Mineral which today holds exploration concessions under the ISA (Zalik, 2015, 
2018)) whose rights were ultimately transferred to global weapons manufacturer Lockheed 
Martin. Given US non-ratification of UNCLOS, Lockheed’s interests as holder of ISA 
exploratory contracts are held by its wholly-owned British subsidiary, UK Seabed Resources Ltd 
(UKSRL). While the ISA unveiled a new data sharing platform in 2019, to date it does not 
appear that proprietary information held by the pioneer investors is made available there.  
  
Accordingly, among the key points of contention in the emerging mining/exploration code at the 
ISA relate to what fiscal mechanism will be employed to redistribute profits from mining the 
zone of ‘common heritage’, and what ecological requirements and environmental impact 
assessment (EIA) will be required of mining contractors. The ecology of the deep seabed 
remains a knowledge frontier, but the research entailed by EIA processes, and the capacity of 
such research to promote ecological conservation, is shaped by the conditions of investment that 
makes it possible, which we discuss below. Crucial also is that proponent firms rely on 
proprietary data held by firms active in the Area prior to UNCLOS ratification (Zalik 2018, Zalik 
forthcoming).  Indeed, at today’s ISA, considerable quantities of the limited -- but growing -- 
knowledge concerning the deep seabed is held by pioneer investor firms, notably 
UKSRL/Lockheed. A competitor deep sea mining firm, Nautilus minerals, explicitly documents 
its dependence – and by extension that of various other firms – on data held today by Lockheed, 
collected by a former OMCO staff member in the 1970s and 1980s. Similarly, Ocean Minerals 
Singapore holds rights to an area adjacent to a UKSRL exploration area under the ‘parallel 
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system’ and explicitly acknowledges its partnership with Lockheed as providing it the ability to 
employ the deep sea data that the firm controls. The parallel system was intended to promote 
redistribution and technology transfer to the Global South but, as per the key intervention of this 
chapter, also underlines how proprietary knowledge shapes industrial partnerships. 
 
Patent books document the proprietary deep ocean technology created in the 1970s which 
offered prototypes to develop contemporary technologies under competing ISA contracting 
firms. The principle of ‘common heritage’ was consequently compromised by the protection of 
intellectual property that the Part IX Implementation Agreement upholds (UNCLOS 
Implementation Agreement 5, p 17). Critically, the baseline data required for the protection of 
the marine environment is formally mandated as the responsibility of the contractor. Thus, while 
in principle there should be access to ecological information, there is no mechanism to ensure 
full disclosure from the contracting firm. The firm may itself provide the transportation and 
resources necessary for marine biologists to undertake exceptionally costly ultra-deep marine 
research for which it is dependent on finance capital. Yet the financial capital that makes such 
research possible is extended upon the basis of subsequent returns to the investing firm from 
seabed mineral extraction, thus militating against the ability to implement a precautionary 
principle which open environmental impact assessments should entail (Zalik 2018, Zalik 
forthcoming).   
  
The above conditions point at the key role mining capital plays in carrying out ecological 
research -- and the ultra-deep ecologies placed at risk -- due to extension of financing for the 
very processes and assessments intended to make them knowable. This finance requires 
subsequent mining returns and thus impels extraction. Financing for ecological research on the 
premise of ultimate returns from extraction poses the risk of encouraging extraction terms which 
would restrict potential redistribution of the profits that may accrue. A fiscal regime presented to 
the ISA by MIT consultants in 2018 stresses the need for favorable investor terms in order to 
make high-risk mining of the Area attractive.3 The production, here, of information presented as 
expert knowledge is designed to advance a governance regime favorable to capital.  
 
Although Global South states frequently raise the ‘common heritage of (hu)mankind’ as a 
fundamental UNCLOS principle at ISA Council and Assembly meetings, the balance of power at 
the ISA rests with powerful states, including the US and UK. The current Secretary General of 
the ISA, elected in 2017, is a former ISA staff person and British lawyer, Michael Lodge. Lodge 
is the first Secretary General of the Authority who does not hail from the Global South but who 
various interviewees suggested was supported by the UK, the US as observer state, and various 
allies, including Canada. Recent publications co-authored by Lodge and US based policy 
specialists and researchers (Lodge and Verlaan, 2018; Lodge et al., 2017) emphasize the 
importance of fiscal conditions that favor contractors. Thus the NIEO’s pursuit of a commons-
oriented approach to information and technology, is subsumed under proprietary considerations 
and a proprietary approach to revenue distribution. Nevertheless, attempts at democratization and 
decolonization of the seabed persist. A range of NGO and science community observers to the 
ISA, as well as the advocacy coalition the Deep Sea Mining Campaign, have made crucial 
contributions to the debate over exploration regulations with the DSMCC explicitly calling for a 
                                                 





moratorium on deep-sea mining.4 In its submission on 2019 draft exploitation regulations, the 
scientist organization Deep Ocean Stewardship Initiative (DOSI) attends to the controversy over 
‘confidential information’ in their multiple submissions on the draft. In their 2019 submission, 
they write, “Our scientists agree that no environmental data should be withheld from public 
scrutiny for any time period. Such practice of withholding environmental data amounts to the 
privatization of information obtained from an area that belongs to all humankind.”5  Scientists 
are resisting capital’s enclosure for extractive purposes, for example by seeking memorialization 
of the transatlantic trade to commemorate enslaved peoples who died in the Middle Passage 
(Tuner et al 2020).  To date, however, the ability of these critics to shape governance at this 
ocean frontier, and to promote a precautionary approach to the use of nature beyond state 
jurisdiction, is prefigured by the privately-held state and military knowledges (Zalik 2018) used 
to exploit it.  Despite the fanfare associated with the 2019 launch of ISA’s Deep Data initiative, 
to date it does not redress the protection of privately-held proprietary information. 
 
Democratizing knowledge, democratizing oceans governance? 
We have seen above that proprietary ocean knowledges appear to predominate in contestation 
between the interests of extraction by private firms and those who wish to privilege the seabed as 
common heritage. Concurrently, however, efforts to develop new data technologies to fill 
knowledge gaps about the ocean – and to make the results widely available – are also emerging, 
some of which may support the common heritage camp. Remote sensing, ocean observing 
systems, and satellite tracking illuminate ocean spaces and species from above, while remote 
underwater vehicles do so from below (Campbell et al., 2016: 57-58; Lehman, 2016). Satellite 
tags on animals and vessels turn mobile ‘things’ into sources of data collection as they move 
through the oceans (Blair 2019). These new data technologies – which encapsulate methods of 
data collection and generation, the data themselves, and the platforms, analytical techniques and 
infrastructures developed to interpret or make sense of these data for governance purposes (see 
Havice et al., under review) – and the organizations that mobilize them are providing insights 
into the oceans’ physical, chemical, ecological and biological materiality (e.g., Boustany et al., 
2002; Halpin et al., 2006; Sayre et al., 2017), human ‘impacts’ on them (e.g., Halpern et al., 
2008; Kroodsma et al., 2018) and rendering ocean spaces and resources legible and governable 
in new ways (Havice et al., 2018). Those gathering and processing these kinds of data aim to 
account for the fluid and voluminous mobilities that constitute the oceans, in part out of 
recognition that the material features of oceanic processes shape what is institutionally possible 
for their management (Acton et al., 2019; Havice et al., 2018; Peters and Squire, 2019).  
Unfolding new data technologies in the oceans are fueled by NASA-type satellite and remote 
sensing hardware and centralized private data collected by militaries, as well as startups that are, 
for instance, releasing small satellites and gathering data at higher resolution and lower cost than 
previously possible. In contrast to the case of proprietary knowledge about the seafloor outlined 
above, the wide range of actors that are developing, deploying and utilizing novel data sources 
present the potential to democratize knowledge about the oceans, with an express aim of 









intervening in and potentially destabilizing existing oceans governance practices and power 
relations. In doing so, they present potential to expand the scope of actors armed with 
information necessary to intervene in oceans governance processes typified by opaque inter-state 
politics and tasked with governing ocean objects (e.g., fish) and processes (e.g., fishing) that are 
out of sight and difficult to monitor (e.g., Havice and Campling 2010; Campbell et al. 2016). 
Some such initiatives purport to fill knowledge gaps and offer a contrast to state and inter-state 
bodies such as the International Maritime Organization (Psaraftis and Kontovas 2020) and the 
International Seabed Authority’ (Ardon 2018) governance processes do not require full 
disclosure of data or decision-making processes and operate behind partially closed doors. 
To take one example of this type of ‘commoning’ epistemological frontier, we look to Global 
Fishing Watch’s (GFW) recent efforts to render ‘illegal, unregulated and unreported’ (IUU) 
fishing activity visible and thus, governable. IUU fishing is a top concern in fisheries 
management because it is estimated to affect one in every five fish caught with an annual cost of 
up to US$23 billion, to threaten sustainability, and to be embroiled in equity and human rights 
concerns (Food and Agricultural Organization, 2018). Despite a host of bureaucratic and market-
based tools to tackle IUU fishing, it remains a vexing management challenge in part because of 
knowledge gaps: it is notoriously difficult to monitor vessels in time and space, and to assess if a 
vessel is abiding by law (see e.g., Urbina, 2015; Vandergeest, 2018). Global Fishing Watch relies 
on data from multiple satellite technologies, combined with machine learning innovations and 
visualization tools to reveal fishing vessel activity. The overall aim is to ‘fight’ IUU fishing 
(among other oceans governance challenges informed by mobility and knowledge gaps), and 
more broadly to advance ocean sustainability and stewardship by increasing transparency.  
GFW is a collaboration that typifies the shift from government to governance in the oceans. It 
was founded by three non-governmental partners: Oceania (international ocean conservation 
organization); Skytruth (a non-profit organization specializing in using satellite technology to 
protect the environment that carries the tag-line, ‘If you can see it, you can change it’, (Skytruth, 
2020)); and Google (a private firm with a wide range of tech-based products that in the 
partnership provided tools for processing ‘big data’). GFW is now an independent, international 
non-profit organization with a core team of employees and specified relationships with academic 
and research labs around the globe that gather and analyze data to conduct novel analyses of 
vessel activity. Global Fishing Watch research partners and technicians develop algorithms to 
learn and look for patterns in large data sets to determine type of ship, size, kind of fishing gear, 
and based on movement patterns, where and when it is fishing. The range of organizations 
involved in its founding and the collaborative format through which the organization works 
exemplifies how knowledge is an object with potential to broaden the range of participants 
involved in oceans governance. 
Global Fishing Watch offers access to data and its analysis and near real-time tracking of global 
commercial fishing activity and other shipping vessel activity, aiming to track all large-scale 
fishing to cover all 300,000 boats responsible for upwards of 75% of global marine catch and as 
much as 80% of fishing on the high seas (Global Fishing Watch, 2020). GFW’s data set began 
with vessel tracking systems, most commonly, the automatic identification system (AIS), a GPS-
like device that large ships use to broadcast their position to avoid collision. The International 
Maritime Organization (and many national governments) require large vessels to use AIS, 





state- and inter-state based oceans governance. More recently, it has begun to develop methods 
to use multiple satellite technologies to identify fishing vessels that do not broadcast their 
positions while fishing illegally (Park et al. 2020). 
GFW makes this information available through downloadable data, interactive online maps, 
promising that ‘anyone with an internet connection can trace the movements of about 60,000 
commercial fishing boats, along with their name and flag state, in near real time’ (Global Fishing 
Watch, 2020). The outcome has provided an ontological opening in the oceans by replacing a 
blank and empty map of the sea, with a concrete and actionable vision of an ‘ocean on fire with 
fishing activity’ and in need of national and international, state and non-state conservation 
actions (Gray, 2018). In making data and visualization tools available, GFW aims to garner 
insight and action on illegal fishing, inform economic and policy in government and private 
spheres, and to capture the imaginations of a concerned public (Global Fishing Watch, 2020).  
More broadly, Global Fishing Watch presents an opportunity to examine the intersection among 
epistemological frontiers of new data technologies, representations of the oceans and the future 
of oceans governance. It reflects a knowledge-based theory of change that suggests that there is a 
‘need’ to know the oceans from a techno-scientific perspective because better knowledge, 
available to all, will increase accountability and in turn drive better and more informed 
governance. This knowledge-driven theory of change is premised on the underlying assumption 
that more comprehensive and higher quality data will lead to more effective environmental 
governance; a premise based on the ideal that science-policy relations are linear and technical, 
rather than co-produced (Gabrys, 2016; Goldman et al., 2011; Jasanoff, 2004). Review of 
published GFW papers reveals that while GFW researchers frequently couple their technical 
results with a call for stronger governance, pathways for governance improvements or for using 
the GFW to ‘take action’ are generally underspecified. 
GFW is perhaps the highest profile example of new data technologies in the oceans, but it is 
hardly alone among rapidly proliferating organizations generating novel forms of data about the 
oceans and accompanying promises to use such knowledge to improve governance. Here, it is 
useful to return to a theorization of the frontier as a site where new knowledge and technologies 
come into contact with and hold potential to reinforce, challenge, and reformulate existing 
authorities, hegemonies and sovereignties. New data technologies, and attendant open access 
data-based tools and cartographic techniques reveal the oceans in time and space. In doing so, 
they present what Rankin (2016) describes as a new geo-epistemology, or way of knowing and 
using the earth with profound implications and possibilities for governance: in this case, they 
present the potential for commoning knowledge about the oceans that is otherwise invisible or 
enclosed by private firms and states (e.g., navies) to inform a more just oceans governance in 
which capitalist extraction can be monitored for compliance with regulations. That is, 
democratized knowledge might be used as a basis to ‘strengthen’ existing state- and inter-state 
based regulation, and/or lead to alternative approaches for regulation by broadening the field of 
governance to include more kinds of knowledge, and more voices.  
However, empirical examinations of the application of new data technologies in oceans 
governance reveal that new data technologies cannot provide singular and clear ‘solutions’ to 
governance problems and instead, continue to be deeply entangled with existing marine (or 





(Havice et al. 2018, Havice et al. under review). That is, it remains unclear if and how new data 
technologies have a role to play in unsettling historical capitalist power in oceans as they are 
embodied in and through existing political and governance frameworks, as outlined in the case of 
the ISA above. The epistemological frontier is unfolding around if and how new data 
technologies developed and deployed by a wide range of stakeholders, including those from 
outside of the traditional firms and states involved in oceans governance, present new 
governance possibilities for the oceans.  
Decolonizing knowledge: Unknowable and unheard more-than-human knowledges 
  
As our previous section demonstrates, contemporary orthodox scientific knowledge production, 
whether privatize or democratized, predominates in the generation of data intended to shape 
oceans governance. But what knowledges and ways of knowing are absent from this dominant 
formulation? And how do we approach ocean knowledge frontiers given that different 
epistemological starting points lead to distinct governance responses and approaches? Seeds of 
an alternative approach lie in the philosophical premise that ethics precedes knowledge-making: 
we encounter others (human and more-than human) first ethically and then we may or may not 
be able to come to “know” them (Cheney and Weston, 1999). Ethics before knowledge is a 
radical critique of mainstream approaches to epistemological action where first one seeks 
knowledge about a subject and then constructs how to behave ethically (see also Plumwood 
2002). Following Cheney and Weston (1999), an ethics-based epistemological approach to 
oceans governance means that: a) oceans are neither easily nor simply knowable; b) ethics is not 
extensionist and incremental, but pluralistic and dissonant; and c) because hidden possibilities 
surround us, the task of ethics is to elucidate and improve the world (see Fawcett, 2005, 2013). 
To seriously consider the oceans as a common heritage of humankind (Tladi, 2011) requires an 
ethics-based epistemological approach that champions sharing knowledge and technologies over 
privatization—an epistemological stance for democratizing knowledge as our previous sections 
attest. 
  
Ethical distinctions undergird the variation between the private knowledge of the ISA mining 
regime and the democratized knowledge of Global Fishing Watch: divergent transnational 
approaches to oceans governance. They point at the tensions around which humans are able to 
benefit from the oceans, which principles should drive governance regimes, and which 
institutions and interests determine these benefits and principles. The tension between  
knowledge gathered,  technology deployed, and the supposed unknowability of the oceans raises 
the question if part of the problem in oceans governance is thinking about the high seas as 
“Earth’s last conservation frontier” (Gjerde et al., 2016: 56). The Common Heritage of 
Humankind, brought forth by legal scholars from the Southern hemisphere, is a counterpoint to 
this proprietary assumption. South African legal scholar, Dire Tladi (2016) argues for a 
“paradigm shift towards solidarity and the conservation of good in the oceans for all our 
benefits” and has championed inter-generational equity in the distribution of ocean resources. 
Indigenous justice scholar, Anishinaabeg Deborah McGregor (2016) reiterates the 
responsibilities for knowledge and care of our planetary waters as evidenced in the knowledge 
systems of Indigenous peoples. Furthermore, Dene scholar Coulthard (2014) asserts settler 
colonialism’s misrecognition calls for critically revised Indigenous politics and astutely asks: 
“What forms might an Indigenous political-economic alternative to the intensification of 





oceans as commons, indeed rethink the meaning of ‘commons’ in a form that could resist 
enclosure while continuing to create knowledge for decolonizing, democratizing, 
intergenerational justice? 
  
Historically, the high seas have been the site of the violence of the slave trade, world wars, and 
the overall bolstering of imperial and colonial structures (McKittrick and Woods 2007). The 
prevailing knowledges from these historical high seas processes have largely ignored Indigenous 
relationships to the ocean. But what knowledges and epistemologies, Indigenous sciences and 
research autonomous from proprietary, extractive purposes, have been lost or gone unheard in 
these processes? And what possibilities, lived relations and risks are present when there is 
attention to these knowledges? Indigenous peoples have made knowledge with and about oceans 
and successfully migrated across them for thousands of years (Atleo, 2004). Polynesian 
epistemology considers humans as inhabitants of ocean, not land (Hau’ofa, 1994, 1998; Lopez, 
2019). Hawaiian scholar, Ingersoll (2016) calls for seascape epistemologies that in their fluidity 
resist rigid land-locked notions usually applied to oceans. Building upon Ingersoll (2016), in 
their quest for decolonial ocean futures, George and Wiebe (2020: 4) analyze from 
epistemologies across archipelagoes in Kanaka Maoli (Native Hawaiian) and Coast Salish (First 
Nations) how to “challenge the foundational underpinnings of extractivist, property-centric 
settler-colonial liberal governmentality by turning away from land-locked property-centric 
territorial geographies and engage with more embodied, fluid, storied, and vibrant ways of being, 
knowing and sensing the world.” The Consortium for Ocean Leadership (2020) recent workshop 
to identify national ocean exploration priorities in the Pacific reports the vital necessity of 
“sustained interactions with Indigenous communities” – community relationships that “must be 
continuously “relational” rather than “transactional”. 
 
Anishinaabeg scholar, Leanne Betasamosake Simpson (2008:33) emphasizes that “animal clans 
were highly respected and were seen as self-determining, political ‘nations’”. How could these 
multi-species political nations function in oceanic spaces defined by nation states, international 
institutions and global capital? Gray (2018) raises these questions in detailing how Indigenous 
participants at the 2016 World Conservation Congress rejected the idea of modern control of 
ocean spaces by nation-states. Cree scholar Billy Ray Belcourt (2015) argues that 
“anthropocentrism, is the anchor of speciesism, capitalism, and settler colonialism” (4).   
 
Building from these insights, how do we collectively imagine a different approach to knowing 
the ocean commons that is neither anthropocentric, nor based on nation states and territoriality?  
The case of whales and anthropogenic sound pollution helps address this question. Sound travels 
farther and faster in the oceans than in air. Whales traverse the oceans from surface waters to 
darker depths and have minimal control over the soundscapes in which they find themselves, yet 
they depend on being vocal (Weilgart, 2007, Clark et al, 2009). Toothed whales (odontocetes) 
and baleen whales (mysticetes) rely on echolocation,  singing and calling —forms of aural 
communication that embody material perceptual information between whales, their environments 
and each other, thus helping to sustain their lives. Some baleen whale vocalizations can be heard 
thousands of miles across an ocean (Clark, 2019). Endangered North Atlantic, female right 
whales are known to “whisper” to their offspring to avoid being heard by predators—a form of 
acoustic hiding (Parks et al., 2019). Some cetacean biologists believe whales are social learners 





2015). In a distinct intercultural way, Nuu-chah-nulth scholar, Richard Atleo (2004) discusses 
the harmony between his whaling peoples and whales as part of the theory of Tsawalk, whereby 
“everything is one.”  
  
Anthropogenic noise pollution originates from vessel traffic, seismic surveys and explosives, 
military and naval exercises (including anti-submarine training), dredging and coastal 
construction (Simmonds et al., 2003), as well as industrial products of oceans that have long 
provided an open route for the “smooth movement of capital, resources and militaries” (Havice 
and Zalik, 2018: 219). Most commonly used in oil and gas exploration, seismic testing involves 
the operation of exceedingly loud airguns that reflect sound off the ocean floor. Unfortunately, 
the frequency band of seismic airguns coincides with the sound band used by baleen whales 
(Clark, 2019). The sounds could cause marine mammals disorientation, stranding, 
communication disruption, and changes in vocalizations, feeding or behavior patterns, 
contributing to other factors that appear as the cause of death/injury. Even the constant drone of 
low-level shipping traffic could distract whales leading to increased collisions between whales 
and ships and causing increased whale mortalities (Nowacek, 2007). 
  
Clark (2019) argues that regulations to protect whales have a set standard for what constitutes 
harm, but that this does not thoroughly consider the cumulative harm of noise pollution over 
time. It is not only about what the sound does to marine mammals in the moment, but how it 
affects their ability to survive, communicate and thrive with constant noise pollution.  A team of 
researchers found a decreased concentration of cortical steroid (which indicates stress) in right 
whale feces around the time of 9/11 when ship and airplane traffic -- and noise -- stopped all 
together (Rolland et al., 2012).  
 
Currently, dominant human epistemological frames lack data about the deleterious effects of 
sound pollution on the social fabric of marine lives (McCarthy, 2004). Still, citizen scientists and 
activists rally to fight the acoustic war against marine mammals with the line “A deaf whale is a 
dead whale” (Horwitz, 2014: 165), questioning the potentially deadly outcomes of transboundary 
sound pollution. Given the constant, ungoverned amount of noise pollution in the oceans there is 
an epistemological need to “complicate conventional assumptions about violence as a highly 
visible act that is newsworthy because it is event focused, time bound, and body bound” (Nixon, 
2011: 3). Sound pollution created by and for humans is a form of slow, unending violence in the 
oceans, and humans’ inability to ‘know’ it and its impacts on a more-than-human world under 
contemporary governance approaches enable it. Meanwhile, Steinberg (2018) rightly questions 
the safeguards in place to protect ocean inhabitants and environments; sound pollution is not a 
priority, except perhaps for the ocean’s actual inhabitants. If oceans governance was to draw 
upon Indigenous knowledge systems, they would recognize a reciprocal responsibility to know 
and to act on behalf of other animal nations (see e.g., Simpson, 2011). 
  
In contrast to industrial opportunism and its closure to equity principles in knowledge generation, 
intergenerational justice informs the epistemological horizon of an oceans’ commons. 
Multilateral Marine Protected Areas (MPAs) are one oft-proposed solution to underwater noise 
pollution (McCarthy, 2004), but MPAs are critiqued as less about conservation and more about 
Western legal procedures and territory-making in the oceans (Gray, 2018), and also for 





the various jurisdictional and governance scales in place (or not) for MPAs and other spatial 
conservation tools (Havice et al., 2018). A western-science based epistemology is generally 
privileged in such tools. In drawing attention to the underwater cultural heritage of the oceans as 
a type of archaeological frontier, Lehman (2018) reminds us to pay attention to who is at the 
table, and who is telling the stories that affect ocean governance.  
 
Taking animal lives seriously requires decolonizing knowledge and accountability to, and 
inclusiveness of, Indigenous politics (Belcourt, 2015). How do we seriously question the idea 
that only humans can be political subjects and form political communities and enlarge our vision 
to include the more-than humans (Nadasdy, 2016: 2-3, following Anishnaabe scholar John 
Borrows)? The overwhelming narratives of oceans “in crisis” demand new epistemologies about 
governance in commoning, enclosing or envisioning the oceans otherwise. Moving away from 
proprietary data towards democratizing and decolonizing ocean knowledge creates space for 
collaboration, ingenuity and transformative changes for the ocean and its inhabitants addressing 
Lubchenco and Gaines’ (2019) call for new ocean narratives. Returning to an ethics-based 
epistemology is a radical turn towards the unknowable ocean world as pluralistic yet full of co-
existing possibilities; the task of ethics is to elucidate these possibilities (Fawcett and Johnson, 
2019) and work towards inclusive governance models. These normative questions are completely 
imbricated with questions of epistemological control and attendant power relations concerning 
science and governance on ocean frontiers.  
 
Conclusion 
This chapter draws out epistemological frontiers as a vital site of contestation and generative 
possibility in oceans governance. Frontiers are frequently dominated by the already powerful. 
This is apparent in the contemporary debates and dynamics shaping the exploitation regime to 
govern deep seabed mining. The ISA example reveals the central role of privatized knowledge in 
the geopolitical relations and ongoing practices shaping contemporary seabed regime formation. 
In contrast, the GFW case explores how emergent knowledge brokers may use new data 
technologies to reveal exploitative practices at sea, with hopes that such ‘transparency’ will 
foment more democratic governance of ocean space; though pathways for change remain 
underspecified. By contrast, the more-than human natures and political ecologies that constitute 
the oceans and seabed, and Indigenous ocean knowledge and worlds are little understood and 
appreciated by orthodox science, much less incorporated or legible in formal global oceans 
governance.  The cases that we have reviewed here illustrate the role of knowledge in ongoing 
contestation over the definition and control of resources emerging from both historic and new 
patterns of exploration, extraction, conservation and commodification. 
The colonial and anthropocentric underpinnings of dominant ocean epistemologies have shaped 
understandings of past and contemporary ocean spaces, and are also enrolled in its possible 
future articulations. That is, while frontiers are sites where new hegemonies are being 
constituted, they are also sites where pre-existing power relations and hegemonies seek to 
reassert themselves. Here we have shown that knowledges -- whether privatized, democratized 
and/or decolonized -- are central to the ways in which the ocean are being enrolled in socio-
spatial projects. As such, the oceanic epistemological frontier is “spatial and material as well as 
conceptual, political and procedural; it is simultaneously about limits and edges and the promise 





of these relations would need to ally those who consider oceans to resist/ escape and/or remain 
outside colonialism and capitalism (e.g., George and Wiebe, 2020; Gilroy, 1993; Linebaugh and 
Rediker, 2013; McKittrick and Woods, 2007). Oceanic epistemologies would need to recenter 
the apparent ‘blank space’ of the frontier as center (Lehman, 2018), rather than limit.  Falling 
back on practices of knowledge creation and use that continue to inform the colonial and 
anthropocentric institutions and relations that have shaped oceans is to miss potential openings to 
foreground an ethics of commoning and common heritage in the oceans. 
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